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The cement mill falls in that relatively small class 
of mills where the heat available from the process of 
manufacture makes the question of whether power 
should be purchased or whether it should be generated 
at the mill, deserving of careful consideration for every 
installation. It is not the purpose here to debate this 
question, and it, therefore, suffices to say that irre- 
spective of from ‘which source the mill power is derived, 
it can be more economically obtained and utilized in 
the form of alternating current power than direct cur- 
rent power. The chief advantage derived from the 


use of direct current, in such a plant as a cement mill, 
is the easy and economical manner in which accurate 


speed variation can be obtained by means of the direct _ 


current motor. With the exception of the kiln coal 
and raw material feeds, and possibly one or two other 
minor power requirements, there is no variable speed 
machinery in the cement mill that cannot be adequately 
taken care of by alternating current motors. There- 
fore, we may say without appreciable error, that in 
the modern cement mill alternating current is the 
only form in which the primary power supply should 
be obtained and utilized. 

Limited then to the use of alternating current 
power, the cement mill engineer has at his command 
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for the major portion of his machinery, but three 
types of motors, the squirrel cage induction motor, 
the wound rotor induction motor, and the synchronous 
motor. Each of these motors possesses particular ad- 
vantages, and as there is a legitimate use for all of 
them in the modern cement plant, let us consider 
briefly their salient characteristics. 


From a mechanical standpoint, there is no question 
but that the squirrel cage induction motor, with its 
absence of sliding contacts and its simply constructed 
rotating member, is one of the most simple and sturdy 
of-all electrical driving equipments. From an elec- 
trical standpoint, this motor, also, has the outstanding 
advantage of simplicity, very little auxiliary apparatus 
being required for its operation, and little attendance 
being necessary after the machine is once started, as 
no'skill of the operator can change its operating char- 
acteristics. Therefore, if the squirrel cage induction 
motor were not deficient or lacking in certain char- 
acteristics it would be the ideal type of motor for all 
applications throughout the mill. 


However, the squirrel cage induction motor is a 
constant speed machine which precludes its use where 
speed variation is necessary. It is, also, a motor that 
should not be applied to machinery requiring high 
starting torque. In starting up the usual cement mill 
loads, the squirrel cage induction motor imposes rela- 
tively severe line disturbances on the power system of 
the mill, so that in the large size motors these disturb- 
ances may be sufficiently appreciable to further exclude 
its use. To overcome these difficulties, we resort to 
the wound rotor induction motor, and if there were 
not still further desirable characteristics lacking in 
both these types of units, we would limit our main 
driving machinery for the entire mill to the squirrel 
cage and wound rotor induction motors. As a matter 
of fact, this is what was actually done until a few 
years ago, when cement engineers became appreciative 
of the fact that the characteristics of their mill power 
systems could be greatly improved by the addition of 
a third type of motor, the synchronous motor. 

The synchronous motor possesses three distinct ad- 
vantages which greatly outweigh its chief disadvantage, 
that of greater complicity, and make it a valuable 
adjunct to the propelling equipment of the mill. The 
power factor of the synchronous motor is within the 
control of the operator, and can be made unity, lagging 
or leading at will by the manipulation of the field 
rheostat. The synchronous motor has higher efficiency 
which is particularly advantageous where large units 
are employed. The synchronous motor lends itself to 
most economical operation where slow speed machinery 
requiring relatively large driving units is involved. 

These three advantages, then, answer the question 
why synchronous motors should be used. The last 
advantage also points out the answer to the question 
where they should be used. Let us consider briefly 
each of these advantages. 

Maximum power output within a minimum of in- 
stalled generating and distributing capacity is obtained 
when the power factor is unity. -If power is purchased, 
a bonus on rates can usually be obtained if the power 
factor of the mill is maintained within certain limits. 
If power is generated at the mill, the nearer the power 
factor is maintained to unity, the less will be the in- 
vestment in electrical equipment. This effect of power 
factor is illustrated in Fig. 2. If induction motors only 
were installed in the power system shown in Fig. 1, 
and if these motors operated at an average power 
factor of 78%, the total generating capacity of the 
station would have to be equivalent to approximately 
5650 h.p. in heating value. However, if synchronous 
motors designed to operate at an 80% leading power 


[2] 102 


3 ; a 


eee wes A : CONCRETE 


POWER FACTOR OIAGRAIA OF CEMENT MILL INFIGURE #1 
USING ALL INDUCTION OR INDUCTION ANDO F YAN CHPONYOUS 
. MOTORS. 


DUCTION MOTOR PE OF 
STATION 72 WE HAOUC TIA 
CTOs ONLY USED, TAK 


WAG CALIACIT 
LQOUNVALENT 


[pg%irSS GENERATOR HEATIYG CAPACITY 
SAVIO WAV IVE STPTENT POPE CEPIEIVT PHL OP POVER ED 
Fic. 2—Power Facror Diacram or Cement Mic in Fic. 1, 


Usine Att INpucrion or INDUCTION AND SYNCHRONOUS 
Morors 


factor are installed at the points indicated, the station 
generating capacity would have to be equivalent to 
only 4550 h.p. in heating value or, to use electrical 
terminology, the kilovolt ampere rating of the gener- 
ators in the second case would be 20% less than in 
the first. Although there are other considerations 
entering into the question of power factor, this illus- 
tration points out the main reason why power factor 
improvement is an important advantage, and, there- 
fore, why synchronous motors should be used from 
this standpoint. In this connection it should be noted 
that, because the power factor of the synchronous 
motor is under the control of the operator, it is quite 
possible to obtain a poorer power factor with the syn- 
chronous motor than is inherent in the induction 
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_ The advantage of efficiency needs no comment. The 


higher the efficiency, the greater, of course, the economy 


In power consumption. It is of interest to note here 


that differences of several percent are often found in 


proposals. 
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synchronous motor specifications that are submitted 
by different manufacturers in their synchronous motor 
Tabulated efficiencies vary appreciably, 
depending upon how the motor losses are measured, 
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what losses are included, and on what motor power 
factor the efficiencies are based. The motor efficiencies 
must necessarily be arrived at on the same basis if 
they are to be comparable, and although most electrical 
manufacturers do obtain their synchronous motor effi- 
clencies in accordance with a definite set of rules, occa- 
sionally a set of specifications are found which do not 
conform to these rules. Therefore, since the cement 
manufacturer, as far as efficiency is concerned, in 
reality desires to obtain a motor that will take the least 
electrical input for a given horsepower output, it is well 
for him to examine the basis on which efficiency 
guarantees that look exceptionally high are made up. 
_ The third consideration, that of economical opera- 
tion at low speed, carries with it all the advantages 
well known to be derived from direct connection 
with the elimination of speed-reducing equipment, 
belts, chains, and the like. Occasionally, an engineer 
will call for a high speed synchronous motor to be 
used with a belt or chain drive. In so doing, he imme- 
diately loses one of the big advantages derived from 
the use of synchronous motors. 


As already stated, the third consideration points to 
where the synchronous motor should be used. Syn- 
chronous motors will make possible the most economi-. 
cal original investment and the lowest subsequent 
Sprains cost of the electrical equipment of the mill 
if their application is limited to the inherently slow 
speed machinery, or that machinery requiring relatively 
large units of power. This class of machinery includes 
tube mills, compartment mills, ball mills, kominuters, 
Bradley-Hercules mills, hammer mills, air compres- 
sors, and the like. It is well to remember that, as a 
general rule, approximately 50% of the power con- 
sumed in the mill is consumed in the grinding ma- 
chinery, so that if synchronous motors operating at 
an 80% leading power factor are applied to these 
machines, and induction motors operating at a 75% 
or 80% lagging power factor are used in the remainder 
of the mill, the resulting power factor of the mill will 
be very near unity. It should also be remembered that 
a considerably greater gain in economy is obtained in 
raising the mill power factor from 80% to 90% than 
in raising it from 90% to unity. 

Turning to the last question, that of how synchronous 
motors should be applied, an important characteristic 
of this type of motor immediately comes to the fore. 
If the synchronous motor is designed for maximum 
economy during operation, it cannot also be designed 
to develop sufficient torque during the starting period 
to start the usual cement mill loads. As economy of 
operation is essential, it is, therefore, necessary to 
design the motor to start without load, and then 
resort to some mechanical means of applying the 
load to the motor after it has been brought to speed 
and synchronized. 

In the early days of synchronous motor applications 
in cement mills, synchronous motors of standard con- 
struction were employed, and mill loads were put on 
the motors by means of mechanically operated clutches. 
These clutches were never entirely satisfactory, how- 
ever, especially where they were called upon to take 
up heavy loads and transmit comparatively large 
amounts of power. The electrical or magnetic clutch 
was, therefore, introduced at an early date, and as a 
necessary adjunct to the synchronous motor in cement 
mill practice, played an important part for many years. 
It was generally recognized, however, that even the 
magnetic clutch did not present an ideal link between 
the synchronous motor and its driven machine. Ap- 
preciative of this fact, the General Electric Co., a few 
years ago, undertook a detailed study of the general 
question of applying loads requiring high starting 
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construction, 
motor was developed and placed on the market, and 


s 1 ' . . ‘ 
torque to synchronous motors. During the investi- 
gation of this question, it soon became apparent that 


the magnetic clutch possessed certain inherent char- 


acteristics that could not be economically overcome, 


and it was, therefore, decided to eliminate the mag- 
netic clutch entirely and resort to a new type of motor 
As a result, the super-synchronous 
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although this motor has been available for but a com- 
paratively short time, the very gratifying reception 
that has been accorded the numerous installations 
made up to the present time seems to indicate that 
this departure from routine practice was well justified. 
The construction and operation of the combination 
synchronous motor and clutch are well understood 
and, therefore, need no comment here. The construc- 
tion of the super-synchronous motor is clearly indicated 
in the accompanying illustrations. The electrical con- 
struction and essential dimensions of this motor are 
identical with those of the usual synchronous motor of 
the same rating. The special features are found entirely 
in the mechanical construction of the unit. The motor 
armature is suspended so that it can rotate during the 
starting period, suspension being accomplished by 
hollow journal extensions on the end shields, which 
are carried by bearings at the inner ends of the motor 
standards. The periphery of the motor frame is ma- 
chined for a braking surface, and is fitted with a stand- 
ard brake band, lever and quadrant of mine hoist and 
cableway practice. The current is taken to the arma- 
ture windings through rings which are normally sta- 
tionary. During starting, the brake is released, the 
armature is energized and comes up to induction 
motor speed. The field is then energized and the 
armature comes to synchronous speed. Then, by 
applying the brake, the armature is slowed down, 
which results in the starting and speeding up of the 
field and attached load. The field accelerates to syn- 
chronous speed proportionately as the armature is 
brought to rest. As soon as the armature becomes 
stationary, the brake is locked and the motor con- 
tinues to operate as a normal synchronous motor. 
The electrical characteristics of each type of motor 
are identical. They are both designed to start without 
load, and, therefore, are designed for the highest effi- 
ciencies and economies. The electrical characteristics 
of the motors themselves, then, can be forgotten. 
The predominating feature of the super-synchronous 
motor is the physical operating characteristics of the 
brake in placing the load on the motor. The magnetic 
clutch must necessarily have a very small clearance 
between its faces. In a clutch for a 500-h.p. motor, 
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this is approximately one-eighth of an inch. Therefore, 


the distance through which the one face of the clutch 
has to move in taking up its load is so small that smooth 
acceleration cannot be expected. On top of this, the 
rate at which the clutch is brought together is in- 
fluenced by the number of resistance steps in the 
clutch control circuit and by the inductive effect of 
the clutch excitation coil. It is not feasible to use 
very many resistance steps in the control circuit, with 
the result that the operator has very limited control 
of the clutch between the full off and full on positions. 
It is, therefore, impossible to prevent the load from 
being “grabbed up” with a resulting undesirable, rapid 
acceleration. On the other hand, the full off to the 
full on positions of the super-synchronous motor brake 
are regulated over the large arc through which the g 
brake lever travels. The load can, therefore, be applied 
to the motor at any rate desired by the operator. In 
driving a tube mill, for example, a torque of about 
150% normal torque is required during the first frac- 
tion of a revolution of the mill, after which the torque 
rapidly drops to about 80% normal, and then gradually 
builds up again to normal as full speed is approached. © 
If a super-synchronous motor is used to drive such a ' 
mill, the brake can be tightened until the mill begins 

to revolve and then be loosened to comply with the 
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/ torque required. This results in a minimum of power 
being drawn from the electrical system, only such 
pee as is absolutely necessary to start the mill 
being required. Such control with a clutch is im- 
_ possible. . . 
_ This ease of manipulation not only puts complete 
control in the hands of the operator, allowing him to 
- accelerate the mill at any rate he desires, or accu- 
rately turn the mill to any position required, but it also 
has other very important advantages. If a mill, for 
example, is driven by a combination 500-h.p. motor 
and clutch, and the power for the motor is Pi ehee 
by a 100 kw. turbine, nearly a half of the capacity of 
the turbine is thrown with exceptional rapidity upon 
it when the motor is started. This results in an un- 
' desirable jar of the electrical and mechanical system 
’  all.the way along. With the ease of manipulation 
offered by the brake, however, these disturbances are 
; 
t 
: 
; 


reduced to a minimum. This not only means that the 
turbine is subjected to greatly reduced stresses, but 
also that the gear, pinion, shafting, and bearings of 
the mill itself are stressed to a much lesser degree. 
All of these features tend toward the minimum. of 
breakage and maintenance expense. 

The elimination of the clutch reduces the replace- 
ment of starting and running friction surfaces to a 
minimum. For a 500-h.p. motor of average cement 
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mill rating, the clutch has an approximate area of 
1975 sq. in., with a mean radius of approximately 
24 in., while for this same motor, the brake has an 
area of approximately 1790 sq. in., with a mean radius 
of approximately 4414 in. On this basis, in trans- 
mitting 500 h.p. the clutch or brake must hold 9160 
Ib. ft., or the clutch must exert a pull of 4580 Ib.) as: 
compared with 2480 Ib. for brake. Assuming material 
with the same friction properties is used for both 
clutch and brake, the pressure on the wearing surface 
must be 172% greater for the clutch than for the 
brake. Therefore, it is evident that the clutch will 
be subject to considerably greater wear than the 
brake. Furthermore, when the motor is running, the 
brake is not subjected to any slippage and, therefore, 
no wear occurs from this source; whereas the clutch, 
due to irregularities in alignment may be subjected to 
slight creepage which will increase the wear on the 
clutch. Assuming that the motor has a pull out torque 
of 250%, the clutch must be capable of holding maxi- 
mum pull of 11,500 lb. as compared with 6150 lb. for 
the brake. 


The elimination of the clutch eliminates the excita- 
tion expense of the clutch. The clutch for the 500 h.p. 
motor referred to above requires approximately 1144 kw. 
for excitation. Basing a kilowatt year at a cost of 
from $75.00 to $125.00, this means an annual saving 
of from $115.00 to $185.00, or capitalized at 20%, is 
equivalent to an investment of from $575.00 to $925.00. . 
Assuming that four of these motors are placed in the 
mill, and capitalizing the total saving as above, an 
equivalent saving in investment of from $2300.00 to 
$3700.00 results. Another way of looking at the 
matter is that the efficiencies of the motor are in- 
creased to the extent that the clutch excitation is 
eliminated. 


The elimination of the clutch means the substitution 
of a normally stationary starting equipment for nor- 
mally heavy running equipment. The clutch for a 
500-h.p. motor weighs approximately 4800 lb., and 
that for a 650-h.p. motor 6000 lb. When we stop to 
consider this point, it is evident that these are pretty 
high values, for the stator frame of the 500-h.p. super- 
synchronous motor weighs only 3200 lb., and that for 
the 650-h.p. motor 5600 lb. When the clutch is used, 
this means that the bearings are subjected to continual 
wear while the motor is in operation, whereas with the 
super-synchronous motor, the bearings are subjected 
to wear only during the starting period. 

The elimination of the clutch allows for the elimina- 
tion of one bearing absolutely necessary when the 
clutch is used, thereby reducing the first cost and the 
maintenance charges. If the clutch is used, a bearing 
must be interposed to hold the non-rigid clutch in 
alignment. This bearing must be of sufficient size to 
support the weight of the clutch. Not only this bear- 
ing, but also the motor bearings are subjected to wear 
due to the clutch weight. If the clutch is not used, 
the outboard bearing is eliminated unless the line 
shaft is so long that a bearing seems to be desirable 
to keep the shaft in alignment. However, if such a 
bearing is necessary, it may be of minimum dimensions, 
as it merely must support a part of the weight of the 
shaft. Oe 

The elimination of the clutch, of course, eliminates 
the necessity of floor space required for the clutch. 
Whether or not this is an advantage to the cement 
manufacturer doubtless depends upon the machinery 
arrangements and perhaps also upon personal opinion. 
The elimination of the clutch, however, does save 
space, and it is an actual fact that this is a distinct 
advantage in some industries. ; peg 

Another point that is deserving of consideration 1s 
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that of the heating of the clutching mediums for each 
type of motor. To obtain the maximum life of these 
mediums, heating should be kept to a minimum. With 
the brake, the heating surface is far less concentrated 
than it is with the clutch, so that as heat is generated 
it is more rapidly dissipated in the former than the 
latter. On top of this, however, the clutch does not 
only dissipate the heat generated by friction, but it 
must also continuously dissipate the 11% kw. of excita- 
tion energy which is transformed entirely into heat 
within it. | 

In addition to the above advantage, it is desirable 
to cover brifly some points that have been raised from 
time to time as objections to the super-synchronous 
motor by men who have had occasion to study the 
unit. The statement has been made on several occa- 
sions in the past that the super-synchronous motor is 
not as accessible for internal repairs as the ordinary 
synchronous motor, which is usually designed so that 
the stator can be moved to one side of the rotor. This 
statement is entirely correct, and especially so when 
reference is made to the first super-synchronous motors 
to be built, as these motors did not include the later 
refinements of split bearings and split end shields. 
If extensive internal repairs have to be made to a 
super-synchronous motor, the field and armature with- 
out question have to be removed from the bearings 
and one of the end shields taken off. However, this 
objection is not as important as it might at first hand 
appear to be. It is not meant to infer by this that 
repairs do not have to be made on these synchronous 
motors, for such is not the case, but I must say that 
these repairs are very infrequent. I might add here 
that many synchronous motors of General Electric 
manufacture that were installed on the Pacific Coast 
back in 1900 are still running, and, in truth, bid well 
to continue to do so for several years to come. As 
a matter of fact, the cement industry has just gone 
through its induction motor stage. The small air gap 
characteristic of the induction motor makes it con- 
siderably more susceptible to internal damage than 
the synchronous motor with its relatively large air 
gap. Large induction motors, as they are generally 
built, really require that the machine be torn down if 
the armature or rotor has to be repaired. When these 
induction motors were in common use, the question of 
inaccessibility was not given important stress. 


A question has been raised on a few occasions in 
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regard to the pedestal bearings with which thcse 
motors are furnished, the claim being made that it 
is more difficult to install a motor with these pedestal 
bearings than one with a base. This claim is also 
true, but this motor can be furnished with its own 
base if such a construction is desired. However, 
although it is a little more difficult to properly install 
the pedestal bearings, nevertheless the pedestal bear- 
ing motor makes a much neater installation and gives 
no more trouble than the motor with its own base, 
after it has once been set up. 


While on the subject of bearings, someone has raised 
the objection that a super-synchronous motor has four 
bearings, whereas the ordinary motor has only two, 
and, therefore, the super-synchronous motor naturally 
has more bearings to take care of. This also is quite 
true. Each pedestal contains two bearings, one of the 
usual construction for supporting the shaft, and the . 
other of a similar construction for supporting the arma- 
ture. But although there are two extra bearings to 
look after, these two bearings are used only during the 
starting period, and as the bearing pressures are main- 
tained at a very low value, there is no real cause for 
worry from this standpoint. Furthermore, as has al-. 
ready been pointed out, the armatures of these machines 
weigh less than the corresponding clutches, and it natu- 
rally follows, therefore, that these armature bearings 
will not be subjected to the same wear as bearings 
designed to carry the clutches. 


The question has come up from time to time regard- 
ing the operation of these super-synchronous motors 
as synchronous condensers without mechanical load. 
The claim has been made on one or two occasions that 
since the armature must continually rotate when the 
machine is operated as a condenser, this cannot be 
accomplished because of the bearing construction. In 
truth, this matter of synchronous condenser operation 
is really not a question of bearing design, but rather 
one of the desirability of operating these motors as 
synchronous condensers. If a unity power factor 
machine is installed, it will not deliver much more 
than a third of its capacity in corrective KVA when 
operating asa synchronous condenser. Therefore there 
would be little justification in designing the armature 
bearings of a unity power factor machine so that it 


Fic. 13—Typicat SyncHRONOUS OR SupER-SYNCHRONOUS 
Moror Hanp Conrrot PANEL 

Fic. 14—(RicuHt) Hicu Vo.ttrace Automatic ContRoL 
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cient corrective KVA_ 
ation of one of these machines as a’ condenser. — 
ing such a machine, a larger investment will. 
be necessary, and, therefore, as already stated, the 
hae uestion is not one of bearing design but rather 
of the desirability of operating one of these machines 
as ndenser. Those machines which have been in- a super-synchro 
led and which were not intended to be used as 
ondensers, have armature bearings which will not can also be furnished, however, with an el 
perate continuously day and night. For those ma- operated brake, which consists af 
ines that are intended to be used as synchronous | ‘ 
densers, these bearings have been designed for the brake at the desired rate, 
tinuous operation. It is quite possible that in the push button station. This solenoid bra 
uture the armature bearings for all super-synchronous _ shown in illustrations included here. Bias 
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a is The English Lime Industry 


xf oa A - By Major C: W. D. Rowe 


ah 
* _Manacine Director DunstaBiE Lime. Co., Lrp., PETERBOROUGH, ENGLAND Mgr ers tee ny 
; ae 2 ; : . he Oi Beet Ta 
ae The essential difference between our English trade associations 
Br. |. In introducing Major Rowe at the recent cone and your own in the United States is that, with the exception of © 
ed rs Prthe Nawonare Li A eee ‘t those formed especially for research, such as the Glass Association, 
pe vention oO € snauionat Lime /issociation a ours exist primarily for the purpose of securing a fair price for the 
* _ White Sulphur Springs, where the following com- product by fixing a scheduled price. crak ae 
} ve parison of conditions was drawn by the English |  — Now, we-do have outcries from time to time against trade trusts 
es _ lime manufacturer, President Wood of the asso- and mae rings, from ae papers, but our epee be I think, 
Ree eee 1 gone to show that not only do we protect ourselves but the consumer — 
br aera referred etiervne Oo a land of me also is protected. In times of bad trade, and we have had plenty of 
ve and honey, across the Atlantic Ucean, on the face them in our building industry, we stabilize the industry and prevent © 
te of this troubled world in which we live, and as it from being cut to pieces, and in times of good trade, such as we - 
+a great nation where trade associations are or- are at the moment experiencing in our building industry, we protect 
ized and function for the purpose of estab- the consumer. 1 ae 
Saas ss wee Th de eee That is very well shown in the brick industry, in which my greatest 
lishing sales prices. ese trade associations are | interest lies. Our Pressed Brick Association was formed at a time 
| encouraged and fostered by the Government of when the whole trade was being cut to ribbons, and the smaller — 
: that country with the idea that there will be a firms were all going to the wall. Today, we have our trade asso- 
service done for the public in general. ciation, and we have a great scarcity of bricks. My own brick 
company is turning back orders for millions a week, but at the same 
time our retailers cannot take advantage of that position, and they 
are not allowed to sell below our scheduled figure, but they are also 
In England, we have our trade associations. In the lime industry, not allowed to sell above. Just before I came away, two firms of 
we have, as in many of our industries, a National Federation. One retailers were taking advantage of the demand and asking for an 
reason for that in the lime industry is the multiplicity of our lime increased price, and we immediately struck them off our list of 
materials. We have every sort of lime material, from that producing __ registered merchants. I think we can claim that our trade asso- 
a high-calcium, 99% lime, to a natural cement, in fact, there are far ciations do give some measure of protection to the consumers as 
too many of them, but still they are there, and we have to deal well as to the manufacturers. _ acd 
with them. Another reason is that in England we draw a very hard I have mentioned our building trade and its little boom at the 
. distinction between chemical limes and building limes. A good moment. We hope we are in a period of 15 to 20 years good trade. 


architect will not permit high-calcium limes to be used for mortar We have just started to tackle our very serious deficiency in working- 
purposes. We insist, in the building line, upon some degree of class houses. : np i 5 " 
hydraulicity (except finishing lime), although, of course, the high- | The Government's working-class ouse pronos ion a Rue provides 
calcium lime manufacturers are always endeavoring to get a foot for 200,000 houses per year for at least 1. years, 2 fe we ory 
into the building trade as members of an association. — looking forward to a period of steady ve enoee at ing tra le, 

My own company and companies in the same association produce which has always been either up on t oe elg 5 a Bie in the 
a lime which is known to the trade as greystone, burnt from the depths. We are having to subsidize our ee ass pines ae 
grey or lower chalk, which contains about 84% to 86% CaO and where prices are at present, ihe impossi Pcnens Worn ass 
about 14% silica and alumina. It has definite hydraulic properties, houses of the standard that pu Te cee ie ae the oy ing ae 
yet has the easy-working properties of a high calcium lime. We — should have, on an economic eae ae ene ae net oF es 
have on the one side of us the high-calcium lime manufacturers, propositions, so we are see € bau Ss sidize t en Oe e 
who produce a beautiful chemical lime which only has certain standard of house which ie elt tl paver me man one : a ra 
properties, we say, and is useless for building purposes, and, on the Our competition in the fine industry, or i P ante Sie 
other side of us, we have the eminently hydraulic lime manufac- portland cement, but our port an epeat seems to as et ae 
turers, who produce a beautiful hydraulic lime which, we say, is than American ceipeniss an act, shoehe is : Biowiha ee ey 
not economical to use, is not easy to work, has low sand carrying for the architect to specify atiaie t Roe an fomen Re Gea 
capacity, and does not expand in bulk upon slaking. there is no difficulty in ae them. conten er oe CIEE 

We have a fight on either side of us, and I don’t see that we could _ sideration, then straight une mortars ie Bip: a Hope ae 
get any closer cooperation than we are getting, because there is will be a field for hydrated lime in concrete, althoug 


such a vast difference between our materials. it will be as great as in your country. 
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Our plastering conditions seem to be exactly the reverse of your 


own. I find you using gypsum plasters for cheapness, while with us. 


patent plasters are used for the finishing of the best work, the rough 
coat being usually of grey lime. When it is a question of cost, a high- 
calcium lime is used for the finishing coat. 


Both of these conditions, of course, mean that we only get in on 
the best work, or rather we only get in at all on the score of price 
or cost, and our mortar and finishing limes must always be kept 
well under that of portland cement and the patent plasters. The 
entire time we have to keep a margin between the price of portland 
cement and the price of building lime, and the same with finishing 
lime and patent plasters. 

Hydration is just making headway for building limes. Our 
chemical lime producers have been hydrating for two years, and 
my own company has been interested for some time, but we have 
thought it well to go warily, because, it seems to me, that hydration 
must tend to level off the differences between various types of 
lime. The lime produced by my own company for building pur- 
poses has a very excellent reputation, I am glad to say, and although 
we have our competitors, we can put in our product at a little higher 
cost. It seems to me that in hydration there is going to be the danger 
that the consumer is not going to realize, or it is going to take a 
long time to knock it into his head, the fact that a hydrate depends 
upon the quality of the lime from which it is produced. To the 
consumer, it will be just a hydrate, and that is the danger, as I see 
it, although the field for cement might be of assistance to him. 

The question of getting a higher CaO content in the hydrate is 
very interesting to me, as if we can get rid of some of our silica 
and alumina content by hydration, it means that my firm can 
tackle the chemical demand. As far as we have gone, however, the 
silica and alumina seem to be in too intimate association—a point 
we claim for our mortar lime. 


CONCRETE — 


Our best plants are far behind your own, or those which I have 
seen—a very long way behind. I am glad to say, that we are able 
to make up the balance on our brick plants. However, when one is 
entirely dependent upon such a fluctuating trade as our building 
trade, it requires a good deal of courage to put down large amounts 
of capital, in fact, it is not justified. 

Your conditions have been rather different from our own in the 
matter of fuel. Our fuel is more expensive than yours. Your diffi- 
culty seems to be with labor, but our labor is less than yours. We 
therefore have to strive as hard as we can for fuel efficiency, some- 
times sacrificing labor costs. Our labor stands today at a shilling, 
or approximately one quarter, an hour. It seems that our labor has 
come to realize that there is a limit to what can be taken out of 
industries in wages, and that it is an easy matter to kill the industrial 
goose that lays the wage egg. Practically all our industries make 
six-months’ agreements with the workers’ representatives, based 
upon the Government cost-of-living figure (which is slowly going 
down), and the operators are always ready to look at the manu- 
facturers’ side of the question. 

The common type ay kiln used in England is the direct feed shaft, 
with which we get very good fuel efficiency—five to one—running 
on coke, which, of course, differs with the kind of coke. Coke with 
us now is not the by-product that it was before the War, and we 
are having to buy coal because we simply cannot get coke. That 
means that we shall have to turn our attention to gas kilns. We 
have an excellent gas type in the Priest Kiln, which, by employing 
preheating and waste heat boilers, obtains a fuel ratio of six and 
sometimes nearly seven to one. We will undoubtedly have to turn 
to this type of kiln, now that the coke supply is rapidly disappearing, 
owing to the gas producers taking more out of it for water gas. 

There is another point that I might mention, and that is with 
our increased labor cost, we are giving much more thought to labor- 
saving equipment. 


Development of the Cement Business 


In Southern California 
A Historical Sketch 


By C. L. Carman 


RiversipE PorTLAnD Cement Co., RrversiDE, CALIFORNIA 


Read before the Spring Meeting of the Portland Cement Association at Los Angeles, 
California, May, 20, 1924. 


When the writer came to Southern California in 
1907, there was but one producer of portland cement 
in the state south of the Tehachapi Mountains, which 
is a generally accepted dividing line between southern 
California and the rest of the state. This was the 
plant of the California Portland Cement Co., near 
Colton, about five miles from Riverside, having at 
that time about 500 bbls. daily output. There was 
a current demand for a larger quantity of cement, 
which was met by shipments from central California 
and Kansas and by importations from Europe. In 
the construction of its Crestmore plant, the Riverside 
Portland Cement Co. purchased Western States cement 
from Carl Leonardt at a price of $3.65 per bbl. f. 0. b. 
Riverside. 

The plant of the Riverside Portland Cement Co. 
came into production in 1909, with an output of 
2250 bbls. per day. 

Some time in 1909, the City of Los Angeles, through 
its Aqueduct Commission, constructed a thousand- 
barrel plant about five miles from the town of Teha- 
chapi, for the purpose of furnishing cement for the 
construction of the great Los Angeles Aqueduct. 

During 1910, a small plant was put into operation 
at Oro Grande, Calif., about sixty miles north of 
Riverside, by the Golden State Portland Cement Co. 
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During the year 1910, the California Portland 
Cement Co. increased its output by building an 
entirely new plant of some 1600 bbls. daily capacity. 

In 1911, the Riverside Portland Cement Co. in- 
creased its output to 5000 bbls. per day, and again, 
in 1915, it was further increased to its present capa- 
city of 6500 bbls. per day. 

In 1916, Carl Leonardt began the construction of a 
one-kiln, wet process plant at Victorville, Calif., about 
55 miles north of Riverside. This plant was increased 
in 1920 by the addition of one kiln; again, in 1922, 
a kiln was added, and the fourth during the year 1923 
so that the plant now has a daily capacity of 5000 bbls. 
of Victor brand cement. This plant is probably the 
finest example of reinforced concrete cement plant 
construction to be seen in this country. It is certainly 
the cleanest plant I have ever seen. 

From time to time during the course of the last ten 
years, the plant of the California Portland Cement 
Co. at Colton has been enlarged and improved. With 
the new capacity put into operation during 1923, the 
plant has a present capacity of 10,000 bbls. of cement 
per day. ee 

After the completion of the Los Angeles aqueduct 
an effort was made by the City of Los Angeles to 
continue to operate the Monolith plant. It endeavored 
to sell its production, over and above that required for 
its own use, to other municipalities and to the public. 
In theory, the amount to be sold was a negligible sur- 
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plus; in fact, the city entered into commercial pro- 


_ duction of cement and, fortified by taxpayers’ money, 
_ went into general competition with the private com- 
_ panies. As a taxpayer, the Riverside Portland Cement 
_ Co, instituted and won a suit prohibiting such misuse 


of tax funds. The case was carried to the Supreme 


Court of the State, and is generally recognized as a 


leading case of the highest importance to the industry. 


In 1921, the Monolith plant was sold to the United 
States Potash Co., which subsequently became the 


present Monolith Portland Cement Co. Its output 
has been increased so that, when present construction 
is completed, the plant will have a capacity of 4000 
bbls. per day. 

Early in 1923, the plant of the Golden State Port- 

land Cement Co. at Oro Grande was taken over by 
the Riverside Portland Cement Co. It has been en- 
tirely remodeled and enlarged to a capacity ‘of 5000 
bbls. per day. 
_ It will be seen that the cement producing capacity 
in this market is over 30,000 bbls. per day; or, ex- 
pressed in another way, over 11,000,000 bbls. per year, 
and it may be thought that such capacity to supply 
the wants of a population of 2,000,000 people is opti- 
mistic even for southern California. The truth of the 
matter is, nearly 50% of this capacity was created 
during the last 18 months under the stimulation of a 
sharp, but no doubt temporary, uptrend in building 
activity in this vicinity. Presumably there will be no 
further construction for a long period until normal 
growth in population has brought about a readjust- 
ment between demand and supply more in keeping 
with the ratio which obtains in other parts of the 
United States. 

There are a few features af cement manufacture in 
southern California differing from those which gener- 
ally prevail, which no doubt will be of interest to 


members of this Association. 


The deposits of limestone suitable for cement manu- 
facture are essentially different from those east of the 
Sierras in that they are isolated remnants of a meta- 
morphic blanket once covering large areas, but which 
has been eroded away, leaving lenses of varying size 
as the only material available as a source of lime. 
The occurrence of these lenses accounts for the dis- 
tribution of local cement plants. ni 

Our climate is a factor in maintaining the demand 
for cement at a fairly uniform level throughout the 
year. During the rainy season, the demand may be 
reduced some 25% below the average for the year, 
and again there may be a slight falling off in the hottest 
months of the summer, but the flow of cement is suffi- 
ciently steady and the weather conditions for manu- 
facturing sufficiently favorable that annual shut-downs 
are not indulged in. Repairs are made when required, 


and plants are practically never shut down for general 


overhauling. 

The use of electric power in California cement plants 
and of oil for fuel, are factors which have greatly sim- — 
plified the design of local plants. We have no power 
houses nor coal mills to build or operate, and while 
a theoretical economy could be effected in the cost of 
power, by the installation of waste heat boilers, such 
installations would have to include the cost of power 
plants, making the investment so large that the earn- 
ing capacity would not be attractive on the basis of 
present cost of hydro-electric power. However, our 
dependence upon hydro-electric power has its draw- 
backs. California has just passed through its second 
winter of low rainfall. It may be said that a period of 
drought exists, and it is contemplated that there will 
not be enough power in California to supply the entire 
demand during 1924, and that rationing among manu- 
facturers must take place. 


z y 4 Ly Meee CG oe , 
Fic. 1—Present AppeARANCE oF THE Unirep States Gypsum Company’s Lime Pianr at Genoa, Onto. THe 13 
Ki_ws AND THE GanTRY CRANE AT THE Lert Enp Are Parr or THE RECENT ConTRUCTION 


Lime Plant Enlarged 


To keep up with the demand for its products, the 
Genoa (Ohio) lime plant of the United States Gypsum 
Co. has been enlarged by the addition of 13 new kilns 
and other equipment, costing $300,000. These im- 
provements are near completion, and early in July the 
entire bank of 40 kilns will be in operation, making 
this the largest hydrated finishing lime plant under 
one roof in the world. This construction, which has 
been in progress since last December, makes the plant’s 


ity 500 tons a day. 
canon of the plant in the Northwestern Ohio field 
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was determined originally by the excellent quality of 
rock in the Upper Niagara limestone bed. Samples 
rom the Genoa quarry were reported by Dr. D. H. 
Trowbridge, of the Lewis Institute of Technology, to 
be “a true dolomite” limestone, its composition being 
54.78% carbonate of lime, 45.07% carbonate of mag- 
nesia, .72% iron and aluminum oxides, and .26% silica. 
It is basically because of the high quality of the rock 
that the demand for the products of this plant has 
srown rapidly enough to necessitate enlargements. 

~ This is the fourth such expansion. The Gypsum 
company purchased the property in 1915 and erected 
nine kilns. The next year, eight more were added; in 
1919, five more; in 1923, another five; and now, 
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thirteen more. This installation also includes a new . 


gantry crane, a second Schaffer hydrater,' a second 
- Williams’ swing hammer mill,? a new power-house, and 
additional cooling, grinding, and shipping facilities. 
As a result of this new equipment, the United States 
Gypsum Co., besides adding to its capacity for manu- 


facturing Ivory hydrated finishing lime, adds two new , 


products to its list: U. S. G, mason’s hydrate and 
Grand Prize hydrated finishing lime. New packing 
units also have been installed, making possible the 
shipment of the Ivory lime in 10-lb. as well as 50-lb. 
paper sacks. 

All these products are not only shipped direct to 
dealers, but also are sent to be stocked at the 22 other 
producing plants of the United States Gypsum Co. 
throughout the country. They are shipped thence, 
with other commodities, in straight or mixed cars. 
Thus, supply men can get convenient quantities of 
finishing lime, mason’s hydrate, all varieties of gypsum 
wall, gauging, molding and finishing plaster, gypsum 
plaster board, exterior sheathing, and Sheetrock fire- 
proof wallboard, all contained in the same car at the 
same freight rate they would pay if they bought 
15 tons of each commodity. 


Cement Production and Ship- 
~ ments Increase in May 


The statistics shown in the following tables, issued 
by the Department of the Interior, and prepared 
under the direction of Ernest F. Burchard, of the 
Geological Survey, are based mainly on reports of 
producers of portland cement, but in part on estimates. 
The estimates for May, 1924, were made necessary by 
the lack of returns from two plants. 

The month recorded increases in both production 
and shipments, production exceeding that of any 
month so far recorded in the industry and the ship- 
ments exceeding those of any month—excepting August 
of the preceding year. Stocks decreased by the amount 
of excess of shipments over production but remained at 
high levels. 


PRopDucTIoN, SHIPMENTS, AND Stocks oF FintsHED PorTLAND CEMENT, BY Montus, 
1n 1923 anv 1924, In BarRELs 


Production Shipments Stocks at end of month 
Month 
1923 1924 1923 1924 1923(a) 1924 
January...| 7,990,000} 8,788,000! 45,628,000} 5,210,000) 11,477,000} 214,155,000 
February..| 8,210,000} 8,588,000} a6,090,000} 5,933,000) 13,596,000) 216,815,000 
March....| 9,880,000} 10,370,000} 10,326,000) 8,995,000} 13,045,000] 218,189,000 
Ist quar..} 26,080,000) 27,746,000) 22,044,000} 20,138,000}..........).......... 
April. 11,359,000) 11,726,000} 12,954,000) 12,771,000) 11,463,000} a17,159,000 
Way acs 12,910,000} 13,777,000} 14,257,000} 14,551,000} 10,144,000} 16,385,000 
June: 7.2... B2DEZ DOOM iiiete neces) ale 13:80 7,000l Aces steee D1 68000 ose hin des 
2nd quar.| 36,651,000).......... ZO 518: OO fee ee ra Sle ke aR Ce elke een 
Nal 062. A ZE GLO OOO eas. 5 ove ie vigil 10, 0.8) ay pee ee SOB OOO take. eek 
August IDI9G7 000 Sse fe ed ctee 14:97 LOOO) | espero 6.080000). 6. ae aes 
feptember| 13,109,000}.......... 13,698,000) isu... oye} 0,0,0) ae eee 
3rd quar.| 38,696,000}.......... AD SSL OOO nose sick dee cael 

atdvatieth19-350,000| 2... a 14,285,000|......... 4,612,001... .. s,s. 
Wovember.} 12,603,000).......... LO;251;000| aha... seme 6,99 1,000) suck, See nae 
December.|. 9,997,000}......... GANB, 000) ae ase 1015775000 |e a nene 
earl 95950000... .... AG S44 O00). eco Live ee eee as 
VV AGUC iG ae oaooe TBS 88700 etter er Rea lianse ait eee Se eee 

Q) Revised, vi 


Stocks of clinker, or unground cement, at the mills 
at the end of May, 1924, amounted to about 8,219,000 
bbls., compared with 8, 545,000 bbls (revised) at the 
beginning of the month. 

The Bureau of Foreign and Domestic Commerce, of 


Schaffer Engineering and Equipment Co., Pittsburgh, Pa. 
2Williams Patent Crusher and Pulverizer Co., St. Louis, Mo. 
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the Department of Commerce, reports that the imports 
of hydraulic cement in April, 1924, amounted to 
148,138 bbls., valued at $227,300. The total imports 
in 1923 amounted to 1,678,636 bbls., valued at 
$2,964,098. 

The imports in April were from Belgium, 97,262 
bbls.; Denmark, 23,764 bbls.; Norway, 17,765 bbls.; 
England, 4456 bbls.; Sweden, 2925 bbls.; other coun- 
tires, 1966 bbls. The imports were received in the 
following districts: Los Angeles, 62,648 bbls.; Porto 
Rico, 26,767 bbls.; New York, 18,022 bbls.; Phila- 
delphia, 14,798 bbls.; New Orleans, 7494 bbls.; Hawaii, 
5886 bbls.; Oregon, 4927 bbls.; San Francisco, 3050 
bbls.; other districts, 4546 bbls. 

The exports of hydraulic cement in April, 1924, 
were 83,200 bbls., valued at $229,183, of which was 
sent to Cuba, 28,580 bbls.; to the other West Indies, 
3098 bbls.; South America, 21,337 bbls.; Mexico, 
19,784 bbls.; Central America, 6489 bbls.; Canada, 
883 bbls.; and to other countires, 3029 bbls. . The total 
exports in 1923 amounted to 1,001,688 bbls., valued 
at $2,944,174. 

The statistics of imports and exports of hydraulic 
cement in May, 1924, are not available. 


Cement Accident Rate Decreased 


Both frequency and severity accident rates were 
decreased by cement company members of the National 
Safety Council, according to the 1922-23 report. This 
record is in marked contrast to that of most other 


industries, which have reported increases for the year 
1923: 


The severity rate for 1923 was 5.411, and for 1922, 
6.504. The number of hours worked in 1923 was 
76,640,596. The frequency rate for 1923 was 41.6, 
and for 1922, 41.7. 

The Portland Cement Association’s Safety Trophy 
for 1923 was awarded to the San Antonio Cement Co., 
which came through the year with almost a clean slate. 


Shippers’ Advisory Board Meets 


At the third regular meeting of the Atlantic States 
Shippers’ Advisory Board, held:in New York, May 7 
and 8, 1924, 13 representatives of cement, lime, and 
gypsum companies were present, and F. E. Paulson, 
of the Lehigh Portland Cement Co., reported for the 
cement committee, giving figures on the number of - 
cars that would be needed in the district during the 
next 60 days. 


The purpose of the Atlantic States Shippers’ Ad- 
visory Board is to form a common meeting ground 
between shippers and railroads for the better under- 
standing of transportation questions, to adjust, in- 
formally, car difficulties which may arise between 
carrier and shipper, and to give the shipping public 
direct advice in the activities of car service divisions 
on all matters of mutual concern. 

Carriers and shippers are requested by the advisory 
board to give the proceedings the widest possible 
distribution among their officials and employees, with 
a view to enlisting their active cooperation in the 
undertaking. Additional copies of the proceedings 
will be furnished upon application to the secretary at 
30 Vesey St., New York. W. J. L. Van Ham is general 
chairman; P. W. Moore, general secretary; L. A. 
Cooley, alternate general chairman; and W. B. Ein- 
stein, secretary. 
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combustion, with a consequent waste of — 
n in the flue gases. This is probably due to in- — 
> lete mixture of the coal and air. For efficiency, 
t is necessary to keep the air supply as low as possible 
er getting complete combustion. ; 
The net amount of the heat absorbed by the air will 
a be the heat required to raise the temperature of the 
air to that of the exit gas temperature of the kiln, 
_ and the air supplied in excess of that required for | 
_ complete combustion will absorb heat, which will be 
_ wasted in the flue gases to the extent of. approximately 
180 B.T.U.’s per 1 |b. of coal fired for every 10% 
excess air, assuming an exit gas temperature of 800° F. 


* 


For a kiln producing 8 tons of clinker per hour and 
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Fic. 2—Posrrion or Prror Tuse 1n MeAsurine VELocity 

or AiR IN PIPE 
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absorption. The sample of gas should be drawn 
through a pipe, the end of which should terminate = 
well into the end of the kiln. 

The method of obtaining ‘he amount of air passing 
through a pipe or duct, such as the coal firing pipe, is 
by the Pitot tube, the principle of which is that the 
pressure due to the velocity of a stream of air is a 


sok m or Prror TuBE : : 
Hic, F-Stanparp For measure of its velocity. 
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If we have the cross sectional area of the pipe to- 
gether with the velocity with which the air is flowing, 
we can get the quantity of air flowing in the pipe. The 
- standard form of Pitot tube consists of two tubes fixed 
concentrically, as shown in Fig. 1. The space between 
the inner and outer tube is sealed at each end so that 
each tube is independent, the head of the tubes 1s 
tapered to an edge. In the periphery of the outer tube 
small holes “a” are drilled. 


The instrument is placed in a current of air, as shown 
in Fig. 2, and the pressure due to the velocity of the 
air is communicated through the central tube to the 
water guage, or manometer, on which the pressure is 
registered as head of water. Since there is likely to be 
a static pressure in the pipe quite apart from the pres- 
sure due to the velocity, and which will also be re- 
gistered on the manometer through the central tube, 
but which is not required. 


Pressure Re p* h Incues cr WATER 


Fig. 4 


Fic. 4 


Therefore the outer tube which registers the static 
pressure only is connected to the opposite limb of the 
manometer, as shown diagrammatically in Fig. 4. In 
this way we have the static pressure plus dynamic 
pressure opposed against the static pressure, with the 
resultant dynamic pressure registered on the mano- 
meter in inches of water. 


The formula connecting the velocity of the air with 
the head of water is: 


V = 174.24V (t + 459.6) h (1) 
where V = velocity of the air in feet per min. 
t = temperature of the air in the pipe in F. deg. 


h = head of water registered on the mano- 
meter in inches 


K, = 174.24 Vt + 459.6 
To save time, K, has been put in the form of tables 
for every degree from 30° F. to 1000° F. 
somnat.V. i=, K. Vv h. 


The velocity of air flowing through a pipe varies 
over the cross section, the maximum velocity being 
in the center of the pipe with the minimum velocity 
at the side, due to friction between the air and the 
pipe. But since we require the mean velocity, we must 
take the mean velocity of, say, three readings from the 
center to the side, as shown in Fig. 2. From experi- 
ments, it has been found that usually the mean velocity 
exists at a point 0.75 of the radius of the pipe from the 
center, so that for practical purposes, the Pitot tube 
placed in this position should give the mean reading. 

The manometer used in conjunction with the tube 
should be of a type where very small differences in 
the height of head of water are measurable, the ordi- 
nary U-tube not being suitable. 


Fig. 5 shows a diagram of a kiln with an open 
cooler. The volume of air passing through the coal 
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Fics. 5, 6 anp 7—D1acrams SHOWING THE FLow oF AIR 
Suppty To Rotary Cement KILns 


firing pipe can be measured in the manner described 
above with the Pitot tube. We-also have a small 
quantity of aw passing up the cooler, which can be 
calculated, if necessary, by difference between the 
quantity passing through the coal firing pipe and the 
quantity calculated from the gas analysis in the exit 
gases, or if a direct reading is necessary, by the re- 
volving vane anemometer placed in different positions 
in the open end of the cooler. This instrument is of 
the windmill type, and its use is not to be encouraged 
where the velocity varies from time to time owing to 
the inertia of its revolving parts; constant calibration 
being necessary. 


Fig. 6 is similar to Fig. 5, excepting that the coal 
firing fan is drawing a supply of hot air from the hot 
air chamber after being heated by the clinker in the 
cooler. In this case, a larger quantity of air is passing 
up the cooler. 


Fig. 7 shows a kiln with cooler under forced draft. 
The coal dryer is connected to the hot air chamber 
by a duct through which air, after cooling, the clinker 
passes, and is used for drying the coal. The air as 
measured in the cooler forced draft fan pipe by the 
Pitot tube, neglecting all leakage should balance with 
that amount, calculated from the exit gas analysis at 
the end of the kiln. 


In the discussion of this paper, H. J. Deane pointed 
out that though the author had said the ordinary 
U-tube was not suitable for small differential pres- 
sures, he had not indicated what form of tube should 
be used. The inclined tube could be used to read to 
1/100 in. quite easily. He had used such tubes with 
a slope of 1 in 20. He was further not satisfied that 
the mean velocity was always at 0.75 of the radius, 
as the author suggested. With different velocities, he 
thought its position would vary.—Engineering. 
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- for Silent Chain Drives 
By: By Pau Waetiis | 


Encinerr, Linx-Betr Co., CLEVELAND 


__ In considering the installation of a new power trans- 
mission system or the replacement of an existing one, 
silent chain drives possess qualities that merit consider- 
ation and attention. Silent chain drives were originally 
designed for power transmission where neither leather 
belts nor meshed gears were practicable. However, 
they have completely outgrown this usage, and are 
today adopted as a most efficient transmission for all 
manner of service. 


Under such a development, however, silent chain 
drives were not installed in grain elevators, flour mills, 
cement plants, or other places where excessively dusty 
or abrasive atmospheric conditions were encountered, 
until the universal application of these drives had been 
proved. The result was the slow recognition of the neces- 
sity for a dust-proof, oil-tight casing for the drives when 
used under such conditions. Even today the necessity 
for such a casing is oft-times overlooked or under- 
estimated by users, and it has been known that trans- 
mission salesmen have failed to recommend the use of 
a casing when the installation was to be made in a 
cement plant, brick plant, or other unusually dusty 
place. 

To the end, therefore, that a greater appreciation 
might be had of the casing for silent chain drives, and 
that increased efficiency and longevity of the installa- 
tions now in operation might be developed, this article 
will devote itself to a discussion of casings and lubri- 
cation. 


There are three underlying reasons why users of 
silent chain drives in cement plants should insist on 
proper casings for their power transmission equip- 
ment. These reasons are: 


(a) To keep out dust 

(b) -To retain oil 

(c) To increase safety 

The reason why it is necessary to keep out dust is 
obvious. Not only is there a world of dust in and 
about a cement plant, but this dust is very gritty and 
abrasive. Much of it might be likened to a cutting 
compound mixed with a little oil. If this dust gets 
onto the chain, it proves very destructive, causing 
cutting into the joints, side cutting of the links, and 
occasionally causes the pin to protrude. This latter 
is thought of by the uninformed as the “lengthening 
of the pin.” 

The second reason is equally obvious, and equally 
important. Silent chains require lubrication. This 
can be accomplished in two ways—either periodic, 
applied with a brush, or constant‘oil bath in which 
the chain dips at all times. The latter is by far the 
best and is proof against neglect. If properly made 
of substantial material and welded corners, the dust- 
proof casing is oil tight as well. It is this dual com- 
bination that is most effective and efficient. 

Third, and equally important with all other factors, 
is that of safety. Much has been said and accomplished 
for the principle of “‘safety first.” Indeed, this phrase 
is subject to such hard work that there is danger of 
it becoming trite and meaningless. However, industry 
has not progressed to the stage where we can honestly 
say “Safety At Last,” and thus there 1s a need to 
carry on the work of making moving parts, especially 
those of high speed, safe for employees. Properly 
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Fic. 1—Rierp Casing ror Sirenr Cuain Drive 1n Cement 
Pranr Wuere Loap 1s SmoorH AND THERE 18 LITTLE 
VIBRATION 


cased, silent chain drives are much more safe than 
any other type of transmission. 


NeepD For LusricaTIon 


There is an erroneous belief among some cement 
manufacturers that silent chain drives can run without — 
oil. Just why this belief should persist is unexplain- 
able, but it remains a fact that salesmen are frequently 
asked: “Can your silent chain run without oil?” Cer- 
tainly it is a principle of practical mechanics that any — 
chain drive will run better, last longer and require less 
attention if it operates with a proper supply of oil, 
in a dust-proof, oil-retaining casing, than if it operates 
exposed with little or no oil. 

Silent chains, regardless of make, are composed of 
links and joints. They usually operate at high speeds. 
The contention that such a mechanism needs no oil 


.or lubricant is a violation of a first principle in ma- 


chinery operation. In cement plants, therefore, every 
silent chain drive should not only be properly lubri- 
cated but should be equipped with an oil-retaining 
and dust-tight casing as assurance that such lubrica- 
tion would be available at all times. 


‘CONCENTRIC OIL SEAL 
SOLID OR SPLIT ss 


OIL DRIPS DRAIN \ | ECCENTRIC OIL. SEAL 
I SOLID OR SPLIT 


* ANGLE CLIPS FOR SUPPORTS 
Faso. 


Fic. 2—Fiexis_te Dust Proor anp Ort Rerainine Casine 
FOR SILENT CHAIN DRIVE 


EEE NEEREEE EERE! 


Casing, for cement plants, broadly speaking, are of 
two types, i. e., rigid and flexible, with relation to the 
type of seal used at shaft openings. The former, as 
illustrated in Fig. 1, are used mainly on fans where 
the load is smooth and there is little vibration. The 
latter, Fig. 2, is more generally used, it being more 
applicable to drives where there is noticeable vibra- 
tion. In either case, these casings are:equipped with 
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an eccentric oil seal on the motor, or driving end. 
This ecalhe of adjustment or motor take-up, without 


interfering with casing supports, or losing its sealing 
feature around the shafts. These casings are of sub- 
stantial material (about 12 gauge, hot rolled steel, 
with welded corners). And it requires a rugged job 
of this kind to successfully withstand the vibration 
and rough usage, and to prevent bulging and warping. 
There should be a greater militancy on the part of 
cement manufacturers for ruggedly built casings—not 
allowing a local tinsmith or blacksmith to care for 
the job, as such instances:invariably make for slip- 
shod casings—for poor casings have actually ruined 
an otherwise sound, silent chain drive application. 

Lubrication is of two types: the usual bath or 
splash type (wherein the driven wheel and chain is 
slightly submerged in oil), and the disc or sling type. 
The former is usually used, but in the event the motor 
shaft is much lower in relation to the driven shaft, 
and in which case the oil will pocket in relation to 
the driven end of the casing, the disc type, as shown 
in Fig. 3, is used. ; 

It will be noted the disc automatically dips into the 
oil reservoir, throwing it against a V-splash plate on 
top, whence the oil drips down onto the chain, pro- 
viding a constant, uniform lubrication. 

The majority of the cement mills throughout the 
United States are silent chain equipped, on ball mills, 
fans, clinker crushers, pumps, screw conveyors, etc. 
Recognition has come strictly on merit, but such re- 
cognition will be all the more definite and well defined 
if the users or prospective users. of silent chain will 
properly case and lubricate their installations, thus 
enabling that type of power transmission to give the 
maximum in service with the minimum in required 
attention, expense, and so forth. 


Special Anti-Dumping Duties 
Sought on Imported Cement 


Cement from the Scandinavian countries and Bel- 
gium is being dumped on the American market at 
prices below the home market value, domestic manu- 
facturers declared at a hearing, June 6, before Assistant 
Secretary of the Treasury Moss, in charge of customs. 
Evidence produced by the manufacturers also pur- 
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ported to show that the prices at which the imported 
cement is being sold are lower than the domestic cost 
of production. Application of special duties under the 
Anti-Dumping Act was sought. 

Importers of the foreign cement contended that 
total imports of cement into the United States are 
negligible as compared to the huge domestic produc- 
tion. The domestic manufacturers parried this argu- 
ment by asserting that because of its peculiar charac- 
teristics, the market for cement is limited to a com- 
paratively small area adjacent to the manufacturing 
plant or the port of entry, and consequently, they 
declared, domestic plants near these ports have been 
seriously injured by importations. 

The greatest damage to domestic business apparently 
has been along the Pacific coast and in the south- 
eastern part of the country, but importers denied 
that the business of manufacturers in these sections 
was affected to an extent sufficient to warrant invoking 
the Anti-Dumping Act, and opposed issuance of an’ 
order declaring that cement from Norway, Sweden, 
Denmark, and Belgium was being dumped on the 
American market. The domestic manufacturers were 
represented by Jesse P. Crawford, of Washington, 
D. C., and Joseph N. Teal, of Oregon. The spokes- 
men for the importers were Joseph Casey, of San 
Francisco, and George Puckafer, attorney for Nor- 
wegian manufacturers. 


An investigation by the Treasury Department has 
disclosed that Norwegian cement has been sold in 
the United States at prices lower than the home 
market value, H. A. Hayward of the Customs Divi- 
sion stated at the hearing.. Swedish and German 
manufacturers refused to disclose information regard- 
ing their costs and prices, and difficulty was also 
encountered in obtaining comparative figures for home 
market value and export prices in Denmark, he said. 


It is doubtful whether British manufacturers have 
made any sales in the United States below the market 
value in Great Britain, according to Mr. Hayward, 
and Belgian export prices have been higher in general 
than the prices in the domestic market in that country, 
Leeae: Department’s investigation indicated, he 
said. 


Canadian Cement Prices Drop 


A reduction of portland cement prices in the Toronto 
and Montreal districts amounting to about 15% has 
been announced as effective on Monday, June 9, 
when the manufacturers revised their prices to the 
dealers, who, in turn, passed the reduction to the 
contractors. 

According to Contract Record and Engineering Review, 
only the car lot price is affected for the present. The 
price applying to small quantities remaining unchanged. 
The drop in the Toronto district was 38¢ per bbl., 
bringing the car lot price, including bags and sales tax, 
f. o. b. siding to $3.12, as against the old price of $3.50. 
This new price‘is also subject to a 10¢ per bbl. discount 
for payment within 20 days from date of shipment 
making the net price $2.10 instead of $2.48, after de- 
ducting 20¢ each for sacks and the sales tax. 

It is announced that of the 38¢ per bbl. reduction 
the manufacturers are revising their price to dealers 
to the extent of only 35¢ per bbl., and the dealers are 
reducing their margin of profit by 3¢. 

In Montreal, the price in car lots f. o. b. sidings is 


given as $3.07 per bbl. less discount 10¢ 
per bbl. for sacks. i ¢ and less 80¢ 
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* he sessions were given over to discussions 
subjects of interest to cement manufac- 
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committee meetings, and the general business 
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ngs of standing committees occupied most of 
ning day. At the mill session, on Tuesday, 
» Papers were read by C. L. Carman, of the 
e Portland Cement Co., and by J. P. Mac- 
of the General Electric Co. Mr. Carman’s 


AS 


f Cement Plants in Southern California,” while 
MacKenzie discussed “Synchronous Motors for 
ment Mill Drive.” 
ctically in full elsewhere in this issue. 
At the business session, on Wednesday, May 21, the 
st annual award of the Portland Cement Associa- 
_tion’s prize trophy was made. This trophy was won 
by the San Antonio Portland Cement Co., whose 
record for 1923 showed it had outdistanced a large 
number of other member company plants toward the 
goal for safety in mill operation. A most amazing 
record of the industry in accident reduction for 1923 
was reviewed briefly by John Treanor of the River- 
side Portland Cement Co., who is also a member of 
the Association’s Committee on Accident Prevention 
- and Insurance, and who presented the trophy to S. F. 
is Barrera, who was in attendance at the meeting as a 
representative of the San Antonio Portland Cement 
Co. Mr. Treanor called attention to the fact that 
Government statistics show that for the country over, 
industrial accidents are, in general, on the increase, 
while for the cement industry as an individual excep- 
# tion, the records show a progressive decline in serious 
accidents, and in time-lost accidents in general. 
---‘The formal dinner of the Association concluded the 
_ three-days’ session on the evening of May 21, and was 
the scene of good fellowship and merrymaking, due to 
- the novel and entertaining program provided by the 
Los Angeles Entertainment Committee, consisting of 
F. H. Powell, Norman Macbeth, and Wilmar Evans, 
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- An Unchanging Fineness Sample 


Evidence has been obtained by the Bureau from 
time to time that portland cement increases in fine- 
ness with age. It is probable that the rate of increase 

is not the same for all cements, but varies in accord- 
ance with the method of manufacture, such as burning 

of clinker, etc. The Bureau has kept portions of all 
standard cement fineness samples which it has pre- 
pared, and it believes that if these were tested with 
its standard sieves, they would all show an increase 
“in fineness. There is, therefore, no absolute (un- 
changed) standard of fineness to check against, since 
dependence must be placed on the constancy of sieve 
corrections and the accuracy of operators. An absolute 

- (unchanging) standard 1s desirable, and the Bureau 
believes that a suitable material is on hand for pre- 
paring such a standard. This is a very fine sand, 
uniform in size gradation, and being almost pure 
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The lime industry is carrying on under n 
difficulties in Eastern Canada this year. In 
place, the demand is much lighter than e 
This is reported to be due to a collapse of | 
ing boom in New England and the eastern and ce 
states. To complicate this situation, there has 


Sar Despite the slump in building, th 
limited demand for Canadian lime from the | 
States as well as in the home market. Ho 
freight rates on the railroads have been consi 
too high. This has caused most of the lime to 
shipped by schooner, particularly when exported. ” 
rates by water were low for a time, but th 
increased, owing to a comparative scarcity of botto 
which is attributed to the presence of so many 
dian schooners in the liquor smuggling traffic bet) 
Canada, West Indies, Miquelon, and Newfoun 
on one side, and the United States on the other 
Some of the shippers are preferring to hold the 
rather than chance sales in the U. S. and pay he 
schooner charges than anticipated. The lime m 
facturing industry has also been penalized thr 
the burden of taxation placed on it in some of 
This is part 
larly true in the province of New Brunswick, wh 
the government has refused relief. S 
Lime manufacturers in the province of New Bruns- 
wick, who were hoping for a reduction in workmen’s 
compensation taxation, are apparently doomed to dis- 
appointment. The provincial government has refused 
the requests made for the reduction from unlimited 
liability to $3500, and for the abolition of medical 
treatment. It was proved that members of the medical — 
fraternity were profiting hugely by retaining injured — 
persons on the compensation tolls Had these requests — 
been granted, the compensation rates would have been — 
substantially decreased. an: 
Approximately 60% of the lime manufacturing: 
plants in Eastern Canada are operating at present. — 
All of the larger plants are busy, but the smaller = — 
plants have been idle for some weeks. As indications = 
are that present conditions will continue through the = 
summer and fall, it is hardly likely that the plants 
will resume operation this year. Among the larger 
concerns that are operating their plants are: Bathurst) 
Co., New Brunswick Lime Co., Clairmont Lime Co., 
Randolph & Baker, Fraser Companies, Miramichi 
Lumber Co., Dalhousie Lumber Co., Stetson & Cutler, 
Charles Miller & Sons, Murray & Gregory, J. K. 
Pinder, Douglass & Co., J. B. Snowball & Co. and 
Harquail & Co. Operations planned for a number of 
new lime manufacturing companies have been deferred 
until early in the fall. 
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Atlas Lumnite Cement Co. 


The name of the former Atlas Aluminate Cement Co. 
has been changed to the Atlas Lumnite Cement Co. The 
Atlas Lumnite Cement Co. is the first company to 
manufacture high alumina cement on a commercial 
basis in the United States, and is now in a position 
to manufacture the new product to meet construction 
requirements. 
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A fire broke out in the wooden tunnels underneath 


‘the storage bins at the Michigan State cement plant 


at Chelsea, June 2. Through the efforts of the Ann 


Arbor and Jackson fire departments, the fire was 


confined to the one packing and storage bin house. 
This building, together with 9000 bbls. of cement 
and two packing machines that were damaged by 
the fire, were fully covered by insurance. 
Temporary packing machines have been shipped 


from Chicago, and loading cement is continued at the 


rate of ten cars per day. Contracts have been let for 
a new steel storage warehouse and packing house. 


The Southwestern Portland Cement Co. is proceed- 
ing with the construction of its new cement plant at 
Osborn, Ohio, as rapidly as the weather permits. 
This plant will have a maximum capacity of 6000 bbls., 
and an initial daily capacity of 4500 bbls. It is ex- 
pected by company officials to have the plant in 
operation for at least a part of next year’s business. 


The Macdonald Engineering Co. has a contract from 
the Sandusky Cement Co., of Cleveland, Ohio, for a 
stockhouse at that company’s York, Pa., plant. This 
stockhouse consists of four bins 27 ft. in diameter by 
80 ft: high, with interspace and side pocket bins. 
This building will rest on a rock foundation. 


S. H. Bates, foreign manager for the Bates Valve 
Bag Co., Chicago, is at present spending a few months 
in Europe, having visited England, Norway, Sweden, 
and Denmark. Upon his return, he expects to visit 
France, Belgium, Switzerland, Italy, and Spain, visit- 
ing cement plants in those countries. 


The Louisville Cement Co. has adopted crawlers for 
its No. 1 shovel, A. Maloney, of the erecting depart- 
ment, Marion Steam Shovel Works, having recently 
spent several days at the Louisville plant supervising 
the work of equipping the shovel with crawlers. 


No new developments are reported in regard to the 
bankrupt Choctaw Portland Cement Co. There are 
quite a number of matters pending, but no definite 
conclusion has been reached as to the final disposal of 
the company. 


Bellingham cement is in great demand in Wash- 
ington, according to reports from that state. The 
entire product of the Olympic Portland Cement Co. 
is being sold in the state, the shipments approximating 
50,000 bbls. a month. The plant is running three 
shifts of eight hours each. In. addition, crews are 
employed at Balfour in the quarries, and in the clay 
pits of Brennan. 


The Macdonald Engineering Co., of Chicago, is 
building three raw mix bins at Cape Girardeau, Mo., 
for the Marquette Cement Mfg. Co. These are 30 ft. 
diameter by 35 ft. high, and have open basement 
below and monitor above. The large stockhouse 
and packing plant that the Macdonald company is 
building at Cape Girardeau is nearly completed. 
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On June 9, the Newaygo Portland Cement Co. billed 
out 7000 bbls, or 28,000 sacks of cement. Business 1s 
good and orders are coming in first rate shape, accord- 
ing to recent reports. 


Word from Denver says Denver chapter of the Izaac 
Walton league has been organized, with Charles 


Boettcher and Harry C. James of the Cement Se-_ 


curities Co. as charter members. These gentlemen 
have always agreed on their company’s policies, but 
just wait until they discuss as to who caught the 
biggest fish. 


The Denver Chamber of Commerce advises that 
cement, .mill boards and pipe covering, in mixed 
carloads, will shortly be reduced 5¢ per 100 Ib. be- 
tween Chicago and Denver. This is the result of a 
long-drawn-out fight between the railroads and the 
Chamber. 


Harry Miller, for some years a lime manufacturer, 
died suddenly in St. John, N. B., recently. The late 
Mr. Miller had been identified with the firm of Charles 
Miller & Son, which was founded ‘by his father. 


All cement plants in Alabama are operating at 
maximum capacity, with orders ahead to insure this 
basis of production for some time to come, accord- 
ing to a recent report. The Lehigh Portland Cement 
Co. is setting up its fourth kiln and units at the new 
works in the vicinity of Birmingham, and plans to 
place the extension in operation at the earliest pos- 
sible date. The Atlas Portland Cement Co. is active 
in its Leeds works, near Birmingham, and will soon 
complete a new bag factory there. Each of these 
mills has a rated output of close to 1,500,000 bbis. 
per annum. 


For the first time since it was opened, the Birming- 
ham branch plant of the Lehigh Portland Cement Co. 
recently competed in the national safety campaign 
that is put on annually by the head offices of the 
company, according to reports from Alabama. 

The general plan of the campaign is to award a 
trophy to the plant that can operate during the entire 
month of June without an accident serious enough to 
cause loss of time of any employe. 


The Donner Steel Co., Buffalo, N. Y., has recently 
received contract for 400 tons of concrete reinforcing 
bars, to be used in the new cement plant of the South- 
western Portland Cement Co., at Dayton, Ohio, and 
a similar contract for a new addition to the Peerless 
Portland Cement Co.’s plant at Detroit. 


The Giant Portland Cement Co. declared a dividend 
of 346% on the preferred stock, payable June 16, to 
record May 31. This leaves slightly over 30% unpaid 
dividends on the issue. 


A large party of officials and agents of the Pacific 
Portland Cement Co. visited the plant at Cement, 
Calif, recently on an inspection trip. The company’s 
new gypsum plant at Gerlach, Nev., has just been 
opened, and has a production of 500 tons of plaster 
daily. 

_ More than 40 members of the Builders’ and Traders’ 
Exchange of Grand Rapids visited the Newaygo Port- 
land Co,’s plant at Newaygo, Mich., recently on an 
inspection trip. Harry P. Willwerth, secretary of the 
exchange, and Joseph F. Lockley, of the cement plant 
were in charge of the inspection. ; 
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- _ The Norfolk, Va., plant of the Giant Portland 
Cement Co. has recently been acquired by the Inter- 
national Cement Corp. of New York City. H. H. 
Muehlk, treasurer, is credited with the statement 
that the International intends to rebuild the plant 
to a million-barrel-a-year capacity with three kilns, 
and add to its chain of national and foreign mills. 


. 


__ The Ford Motor Co. has recently acquired 2685 
acres of rich limestone land with a mile of Bay Shore 
frontage on Thunder Bay, near Alpena, Mich. The 
shore property, which serves as an outlet to the stone 
lands, is located on the eastern shore of Whitefish 
Bay, a small recess of Thunder Bay just east of the 
old Alpena cement plant. 


The experimental kilns of the Western Lime & 
Cement Co., Milwaukee, Wis., have been satisfactorily 
operating since production was begun, and, so far, 
burning has been confined to coal and gas, no wood 
having yet been tried out. | , 

The plant is running at full capacity, with most of 
the lime going into the paper mill trade in the vicinity. 
An expansion program for the plant is already being 
planned. 


| The Macdonald Engineering Co. is constructing a 


clay storage building for the Northwestern Portland 
Cement Co., at Mason City, Ia. It consists of retain- 
ing walls 22 ft. high, the outside of the walls being 
75 ft. wide x 200 ft. long. The company has also just 
completed a large stockhouse at this plant, having an 
approximate storage capacity of 288,000 bbls. of 
cement. 


Warren Breinig, Stockertown, Pa., has been pro- 
moted to assistant superintendent of the Hercules 


Corporation’s plant. 


The Lawrence Portland Cement Co. of Northampton 
has purchased the large farm of Samuel Achenbach, 
near the Bath Portland Cement plant at Jacksonville, 
for $25,000, according to a report from that district. 


Western Trunk Line Tariff Suspended 


The Interstate Commerce Commission has suspended 
operation of railway tariff schedules proposing to re- 
strict the routing in connection with carload commodity 
rates on cement from various Western Trunk Line pro- 
ducing points, such as Oglesby, Hl., Mason City, Ia., 
and Iola, Kans., to Fordson, Minn., so that such rates 
would not apply via the Chicago & North Western, 
Chicago, Burlington & Quincy, Chicago Great Western, 
Chicago Rock Island & Pacific, Chicago, St. Paul, 
Minneapolis & Omaha, Minneapolis & St. Louis, or 
Minneapolis, St. Paul & Sault Ste Marie, which would 
result in the application of higher combination rates 
via the restricted routes. 

The present through rates to Fordson from Oglesby 
and Iola are 16 and 1914¢ per 100 iB: 5 eo ea 
and the proposed St. Paul combinations 231% and 27¢. 
The schedules were published in Supplement No. 28 
to Agent E. B. Boyd’s tariff I. C. C. No. A-1343 to 
become effective June 20, and their operation was 
suspended by the Interstate Commerce Commission 
until October 18, pending investigation as to the 
reasonableness of the application of the higher com- 
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Reduction in Freight Suspended 


A sharp reduction proposed in the carload freight 
rates on cement from Dixon and La Salle, Ill., and 
Hannibal, Mo., mills to stations in Kentucky on the 
Louisville, Henderson & St. Louis Ry. has been sus- 
pended by the Interstate Commerce Commission 
until October 3. The proposed schedules were published 
in Supplement No. 1 to Agent B. T. Jones’ tariff I. C. C. 
No. 1517, to become effective June 5, and contemplated 
revision of the rates between the points named on the 
combination basis, resulting in reductions ranging from 
le¢ to 5¢ per 100 lb. The following statement of rates 
to Owensboro, Ky., is illustrative of the effect of the 
proposal. The present rates to Owensboro from 
Dixon, Hannibal and La Salle, respectively, are 20.5, 
20 and 19.5¢ per 100 lb., and the proposed rate in each 
instance 15.5¢. 


Small Portable Air Compressor 


A small portable air compressor plant of modern 
design and construction, has been developed and is 
now being offered by the Ingersoll-Rand Co., 11 
Broadway, New York. 


This small portable air compressor, designated as 
the 414 in. x 4 in. Type Twenty, has a piston dis- 
placement of 60 cu. ft. per min., and is built along 
the same lines as the larger Type Twenty portables. 
All of the proven features of the larger units are re- 
tained, e. g., duplex, vertical compressor, direct- 
connected to a four-cylinder, four-cycle, tractor type 
gasoline engine; enclosed construction; circulating 
water cooling system for engine and compressor 
with sectionalized-radiator, fan, and pump; com- 
pressor regulator and engine control for reducing 
speed during unloaded periods; one-piece cast. steel 
frame; sheet steel roof and removable side doors. 


New SMALL PorTABLE INGERSOLL RAND AIR COMPRESSOR 


The 414 in. x 4 in. Type Twenty portable opens up 
a new field. Its moderate cost, the manufacturers 
state, makes it possible and decidedly profitable to 
use labor-aiding compressed air equipment for work 
which was formerly considered too small to warrant 
the purchase of a compressor. It will supply necessary 
air for operating a paving breaker, jackhamer rock 
drill, riveting hammer, or other air tools, for road 
and paving repairs, for digging pipe trenches, for 
calking pipe, etc. A portable compressor can be 
moved from one job to another, and can be used in 
places where air lines are not installed and would be 
too expensive to put in for temporary work. This 
compressor can be furnished with a variety of mount- 
ings. This and other sizes of Type Twenty portable 
compressors are available with either gasoline engine 
or electric motor drive. 
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Trade Publications 


The Economy of Better Lubrication. This recent publication of the 
McCord Radiator & Mfg. Co., Detroit, Mich., containing illustra- 
tions of their Class B lubricator adapted to small steam engines, 
oil engines, gasoline engines, air compressors, steam pumps and 
auxiliaries, points out the phases of economy that can be obtained 
from proper and efficient lubrication. The outstanding features of 
economy due to this type of machine, its importance and necessity 
are all clearly enumerated and described. The booklet contains a 
complete set of overall dimensions, price lists, and description of 
the lubricator. 


Lubrication of Heavy Construction Equipment. The McCord 
Radiator & Mfg. Co., Detroit, Mich., has just had issued a booklet 
describing the part lubrication plays in the dependable operation of 
heavy machinery, such as steam shovels, cranes, dredges, hoisting 
engines, and coal- and ore-handling apparatus. This booklet points 
out that the continuity of service, reduced maintenance costs, and 
satisfactory operation of equipment are due to efficient lubrication. 
The publication is known as the Class BA Catalog, and contains 
a very detailed description of the Class BA Force Feed Lubricator, 
with illustrations and price lists. 


In a 36-page, two-color publication, 81% in. x 11 in., entitled 
Westinghouse Fittings for Pipe Structures, the Westinghouse Electric 
& Manufacturing Co. has recently announced a new and complete 
line of interchangeable pipe fittings for structural work. The publi- 
cation, which is known as Circular 1676, desrcibes these fittings 
and gives their application to such work as the erection of outdoor 
sub-stations, switching equipment, switchboard frames, racks, rail- 
ings, fences, etc. It contains a large number of photographic illus- 
trations, supplemented by dimensional drawings, making the publi- 
cation useful as a reference book for the designer of such structural 
work. 

An adjustable insert for fastening machinery or other equipment 
to concrete floors, walls or ceilings is also described and pictured 
in the publication. 

The Spencer Construction Company is the title of a 32-page booklet, 
51% x 81% in., issued by the Spencer Construction Co., Baltimore, 
Md., describing Spencer-built structures including cement storage 
bins of monolithic construction, built by Spencer moving-form 
methods. Among the cement storage plants illustrated are those 
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of the Lehigh Portland Cement Co., at Birmingham, Ala., Pitts- 
burgh Plate Glass Co., Zanesville, Ohio, and National Cement Co., 
Montreal, Que. 


Believing that enough thermo-electric pyrometers are in use to 
warrant a special publication on their installation and care, The 
Brown Instrument Co., of Philadelphia, has recently published a 
72-page book covering this subject thoroughly. It is entitled 
Instructions for Installation and Care of Thermo-Electric Pyrometers. 
There is hardly a man who works with pyrometers who does not 
at some time desire information regarding protecting tubes for 
thermocouples, and various methods of wiring indicators and re- 
corders, methods of eliminating cold junction errors, methods of 
installing couples, and of checking thermocouples, wiring, or the 
accuracy of the instruments. These subjects are gone into from the 
practical and theoretical angles, as well as such other subjects as 
open and conduit wiring, mounting the instruments, locating defects 
in the thermo-electric circuit by various means, and many other 
points which will be of immense interest to the man who has to 
work with the equipment from day to day. This book also contains 
temperature Milli-volt Equivalents for thermocouples and conver- 
sion of Fahrenheit and Centigrade scales. It is free to users of 
pyrometers. 


Crane Track Wheels is the name of a 12-page booklet issued by 
the Stroh Steel Hardening Process Co., Pittsburgh, Pa., describing 
the hammered Stroh steel wheels for cranes. The folder, 6 in. x 9 in., 
with illustrations, is put out to introduce commercially the results 
of the Stroh efforts and, in another sense, as a protest against the 
needless variety of sizes and contours of crane track wheels. 

The diameters and contours of the Stroh wheels were selected 
as the concensus of opinion after comparing several hundred working 
drawings now in use and analyzing the constructive criticism of the 
chief engineers of many of the large crane builders.‘ A table of 
dimensions of standard crane track wheels is included. 

A folder, under the heading ‘““The Stroh Process and Cement Mill 
Machinery,” describes the Stroh process as a method of casting the 
highest grade alloy steel together with ordinary soft steel in one 
solid casting. The use of Stroh steel for gears and pinions and for 
slugger rolls is described and illustrated. 


WANTED—One Cement Kiln, 8 ft.x80 ft., new or second hand, 
in good condition. The Krebs Pigment & Chemical Co., Newport, Del. 


Munktell’s Swedish Filter Paper 


The Standard for Comparison 


Y HYDRO 


ey rE 


The above trade marked label is found in 
nearly all laboratories where fine filter papers 
are used. 


__ It is not necessary, therefore, to introduce 
it further. 


Our stock is constantly moving, and ship- 
ments are continually arriving. This insures 
fresh stock at all times, and prompt delivery in 
spite of the difficulty of keeping up with the 
ever increasing demand. 


Write for circulars, samples and prices. 


E.H.Sar@ 
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| 155-165 East Superior Street, CHICAGO, ILL. 
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